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R541Animals consume biomass and emit 
carbon dioxide, so having more of 
them will surely add to our worries 
regarding the greenhouse gases and 
global warming, right? This argument 
certainly holds firm for cattle (which 
also have the habit of emitting 
methane, which is much worse than 
carbon dioxide), but recent research 
has shown that whales may actually 
put their considerable weight on the 
good side of the balance, removing 
more carbon dioxide from the 
atmosphere than they exhale. 
Earlier this year, Andrew Pershing 
and co-workers drew attention to 
the fact that whales dying naturally 
sink to the bottom of the ocean and 
remove their carbon compounds 
from circulation for hundreds of 
years. While this consideration alone 
doesn’t yield a net carbon footprint 
of a whale’s life, it does suggest that 
killing and consuming the animals (or 
burning their blubber) releases carbon 
that would otherwise have been 
sequestered (Curr. Biol. 20, R256).
The iron balance of the 
 Southern Ocean has been a 
subject of intense research 
and debate... Phytoplankton 
blooms have been observed 
both after iron fertilisation 
resulting from natural events, 
such as icebergs detaching 
from the Antarctic ice 
shelf, and after iron release 
 experiments, such as the 
 recent Lohafex project.
Now Trish Lavery and colleagues, 
from Flinders University in Adelaide, 
Australia, have uncovered an 
additional way in which whales 
remove carbon dioxide from the 
atmosphere and come to the 
conclusion that the sperm whale 
population in the Southern Ocean 
Sperm whales’ input and output 
suggests they help to reduce 
atmospheric carbon dioxide 
concentrations. Michael Gross reports.
Iron findings acts as a carbon sink overall (Proc. R. Soc. B, published online). 
Specifically, the researchers looked 
at the excretion of iron by sperm 
whales and the effect this has on the 
carbon fixation by phytoplankton. 
The iron balance of the Southern 
Ocean has been a subject of intense 
research and debate, as this mineral 
is believed to be a limiting factor for 
plant productivity. Phytoplankton 
blooms have been observed both after 
iron fertilisation resulting from natural 
events, such as icebergs detaching 
from the Antarctic ice shelf, and after 
iron release experiments, such as the 
recent Lohafex project (Curr. Biol. 19, 
R143). Some of the beneficiaries of 
iron fertilisation, including diatoms, will 
typically sink to the sea floor and thus 
remove their carbon from circulation.
Lavery and coworkers, in 
collaboration with Victor Smetacek 
from the Alfred Wegener Institute, 
who led the Lohafex experiment, 
calculated the carbon balance of 
sperm whales based on their known 
feeding and toileting habits. Sperm 
whales feed on cephalopods which 
they hunt in deep water, sometimes 
more than 1,000 metres below the 
surface. These prey contain more 
iron than the whales absorb, resulting 
in iron-rich faeces released near the 
surface where the whales are found 
between dives. The researchers 
estimate that the 12,000 sperm whales 
remaining in the Southern Ocean 
excrete 50 tonnes of iron per year, 
which is an order of magnitude more 
than the recent Lohafex experiment.
Based on iron fertilisation 
experiments such as Lohafex, the 
researchers could calculate how much 
carbon dioxide is exported from the 
biosphere to the sea floor sediment 
due to the extra iron input. They come 
to the conclusion that Southern Ocean 
sperm whales cause the export of 
400,000 tonnes of carbon per year, 
which is twice as much as the animals 
produce by respiration, implying 
that the animals act as a carbon 
sink. Previous studies suggesting 
that whales are a source of carbon 
dioxide have neglected the impact of 
their nutrient-rich faeces released in 
surface waters, the authors say. 
The net removal of 200,000 tonnes 
of carbon per year is only a small 
amount compared with what is 
currently released from fossil fuels  
(8 billion tonnes in 2005). However, 
it is estimated that historical sperm whale populations in the Southern 
Ocean were ten-fold higher than they 
are today, implying that industrial 
whaling may have removed an annual 
carbon export of two million tonnes 
from the balance sheet. 
The results also apply beyond the 
species and area investigated. Around 
20 per cent of the world’s oceans are 
iron-limited, and, the authors say, 
“any organism that consumes prey 
outside the photic zone and defecates 
nutrient-rich waste that persists in 
the photic zone would stimulate new 
production and carbon export.” 
For instance, a separate research 
project led by Stephen Nicol from 
the Australian Antarctic Division 
at Kingston, Tasmania, also found 
carbon benefits in baleen whales, the 
group that includes the blue whale 
(Fish and Fisheries, 11, 203–209). 
Whale expert William Megill from the 
University of Bath commented that 
the findings of both papers were 
interesting, and the one about baleen 
whales possibly even more significant. 
Any organism that consumes 
prey outside the photic zone 
and defecates nutrient-rich 
waste that persists in the 
photic zone would stimulate 
new production and carbon 
export.
“There were historically many 
times more baleen whales out there 
than sperm whales, and the rate of 
predation of a blue whale is staggering 
in comparison to a sperm whale,” 
Megill said. “If the carbon-fixing 
ability of plankton is increased by the 
presence of iron in the surface waters, 
then the large baleen whales, which 
consume plankton and particulate 
organic matter at the bottom of the 
photic layer, and defecate at the 
surface, would be major drivers in the 
carbon capture into the ocean food 
web. Once that carbon is in that food 
web, except for the removal by some 
birds and amphibious animals like 
seals, sea lions, otters, and bears, then 
most of it would remain there, or sink 
at death to end up in the benthos.”
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